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PROTSCTrVE HEDICAL GLOVE AND ANTIBACTSRIAIx/iUn'lPERSPlRMrr 
COMPOSITION FOR -REDUCING BACTERIAL GROPJTH 
DURING USE OF MEDICAL GLOVES 



TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a composition for 
reducing the incidence of bacterial growth on the hands of 
an individual wearing a pair of protective medical gloves , 
5 In a particular aspect the invention relates to a 

coTcposition containing an antiperspirant agent in 
combination with an antibacterial agent selected to reduce 
the rate of bacterial growth within the protective medical 
glove. The present invention further relates to a 
10 protective medical glove having an antiperspirant agent 

and an antibacterial agent disposed on its interior 
surface in order to reduce the rate of bacterial growth 
within the protective medical glove during wearing 
thereof . 
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BACKGROUND OF THE INVENTION / 

Current concerns regarding Acquired Immune Deficiency 
Syndrome (AIDS) and tlie Human Immunodeficiency Virus (HIV) 
responsible for tiie onset of AIDS -related diseases have 
5 caused a dramatic increase in tlie use of protective 

medical gloves by medical personnel and other 
professionals such, as policemen, firemen and lab 
technicians wh.o commonly come into contact with the bodily 
fluids of persons who may be infected with. HIV or other 
10 diseases transmitted in bodily fluids. Such protective 

medical gloves are also worn by cafeteria workers and 
other individuals who wish to prevent contact between the 
hand and a particular article being handled. Despite the 
benefits associated with the wearing of protective medical 
15 gloves, many persons experience discomfort and skin 

irritation as a direct result of prolonged periods of 
glove use. These problems are directly attributable to 
the fact that the protective medical gloves are 
. constructed of a non-porous material designed to provide a 
20 tight fit between the glove and the hand, thereby 

preventing the evaporation of perspiration secreted from 
the hand. The resulting warm, moist environment within 
th.e glove promotes the growth of bacteria within the 
protective medical glove. 
25 The presence of perspiration within the protective 

glove can also cause the glove to slip from its desired 
position on the band, thereby interfering with the 
wearer's ability manually to manipulate objects. Slipping 
of the protective medical glove may result in the exposure * 
30 of the wearer's skin to the very external agents which the 

glove is designed to exclude. In addition, slippage of 
the protective medical glove may result in the 
introduction of perspiration and tbe human flora contained 
therein into the tissues of the patient being treated, 
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thereby bringing about the development of infections or 
necrosis. 

Bacterial growth within protective medical gloves is 
attributable in part to the common use of cornstarch on 
5 the interior surface of the glove in order to facilitate 

donning. It has been found that the cornstarch typically 
used as a ' donning agent contains bacteria which reproduce 
rapidly during the wearing of the protective medical 
glove. In addition, bacteria commonly found on human 

10 skin, or secreted in human perspiration, tend to repro^iuce 

at an accelerated rate during the wearing of protective 
medical gloves due to the entrapment of perspiration on 
the skin's surface. Prolonged exposure of the hand to 
these bacteria can produce skin irritation, allergic 

15 reactions, and even serious skin infections. 

Various efforts have been made in recent years in 
order to reduce the rate of bacterial growth within the 
glove during wearing. For exantple, U.S. Patent No. 
5,019,604 to Lemole discloses a gel coir^^osition to be 

20 applied- to the hands prior to the donning of protective 

medical gloves. The gel composition includes 
antimicrobial and antiviral agents selected to reduce the 
rate of bacterial growth on the skin during wearing of the 
protective medical glove. Comparably, U.S. Patent No. 

25 5-,003,638 to Miyake et al. and U.S. Patient No. 5,089,205 

to Huang et al . show the application of an antimicrobial 
or an antiviral agent to a surface of the protective 
medical glove. 

In addition to the above -referenced methods for 

30 reducing the rate of bacterial growth within a protective 

medical glove, numerous efforts have been made to 
incorporate antimicrobial and antiviral agents into the 
protective medical glove itself, as disclosed in U.S. 
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Patent No. 4,38.1,380 to LeVeen, et al. and U.S. Patent No. 
4,789,720 to. Teffenhart. 
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STimARY OF THE I2IVENTI0N 

The present invention is -diorfected to a composition 
comprising a cornfaination of an antiperspirant agent and an 
antibacterial agent selected to reduce the rate of 
5 bacterial growth on a human, hand during the wearing of a 

protective medical glove. The composition can be applied 
to the hand in powder or lotion form or can be applied as 
a coating to the interior surface of a protective medical 
glove. In a second aspect, the present invention is 

10 ■ directed to a method for reducing the rate of bacterial 

growth on a. hand during. the wearing of a protective 
medical glove, the method including the steps of applying 
an antibacterial agent in combination with an 
antiperspirant agent to the hand prior to donning the 

15 protective medical glove. 
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BRIEF DESCailPTIOMr OF THE DRAMiNGS 

For a more complete xinderstanding of the present 
invention and for further advantages thereof, reference is 
now made to the follow^ing Description of the Preferred 
5 Einbodiments taken in conjunction with the accorapanying 

Drawings, in which: 

FIGURE 1 is a graph showing the beneficial effects 
achieved by utilizing a corapound containing an 
antiperspirant agent and an antibacterial agent in 
10 accordance with the present invention; 

FIGURE 2 is a plan view of a protective medical glove 
having an internal coating in accordance with the present 
invention; and 

FIGURE 3 is a cross -sectional view of the body of the 
15 protective medical glove of FIGURE 2 . 
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DESCRIPTION OF THE l?BEFERIiED '^ODJJtmriS 

The present invention comprises an antiperspirant 
agent in combination witir an antibacterial agent, such 
composition being created for the purpose of inhibiting 
• 5 the growth of bacteria on the skin of a hand during the 

wearing of a protective medical glove. Protective medical 
gloves are ordinarily constructed of a substantially 
liquid- impermeable material, including rubber materials 
such as latex and thermoplastic materials such as vinyl . 
10 Such liquid- impexmeable materials tend to dLnhibit or 

prevent the evaporation of moisture from the hand during 
wearing of the protective medical glove. 

The antiperspirant agent used in conjunction with the 
composition of the present invention is preferably of a . 
15 type that does not irritate the skin. Aluminum glycinate 

and aluminum chlorohydrate glycinate have been found to ^ 
provide the desired perspiration- inhibiting 
characteristics without causing skin irritation. However, 
it ■ is to be appreciated that other antiperspirant agents 
20 can be used in connection with the present invention. For 

exan^le, aluminum- zirconium tetracblorohydrex glycine sold 
by Dow Coming Corporation under the trademark 
can be used as an antiperspirant agent in conjunction with 
the present invention. In addition, alcloxa, aluminum 
25 chloride, aluminum chlorohydrex, aluminum PCA, zirconiuirj 

chlorohydrates, aluminum zirconium tetrachlorohydrates and 
aluminum chlorohydrates can be used as- antiperspirant 
agents in conjunction with the composition of the present 
invention. It will be appreciated that any combination of 
30 the above- enumerated antiperspirant. agents also can be 

employed in conjunction with the coTi5}Osition of the 
present invention. 

The antiperspirant agent is present in the 
composition of the present invention in an amount 
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sufficient to provide a reduction in the perspiration rate 
in . the affected skin region without causing irritation to 
the skin. It will be appreciated that the amount and 
concentration of the antiperspirant agent required to 
• 5 produce the requisite reduction in the perspiration rate 

will vary dependent upon the basal perspiration rate of 
the individual wearing the protective medical glove. In 
addition, the amount of antiperspirant agent required will 
vary dependent upon the length of time that, the protective 
10 medical glove is to be worn as well as the environmental 

conditions in which the glove will be worn. The requisite 
amount of antiperspirant agent will also vary based upon 
the particular antiperspirant composition used. 
Antiperspirant agent concentrations of . 1% - 20% (by volume 
15 of the composition) have been found to provide optimal 

results in conjimction with the composition of the present 
invention. 

Use of an antiperspirant agent in the composition of 
the present invention will tend to reduce the rate of 

20 perspiration and thus reduce the amount of perspiration 

trapped between the hand and the protective medical glove. 
As depicted in FIGURE 1, the use of an antiperspirant 
agent has been shown to result in a marked reduction in 
the incidence of bacteria on the skin of the hand during 

25 periods of protective medical glove use.^ The reduction in 

the rate of bacterial growth is attributable to the 
reduction in the presence of moisture on the skin surface, 
thereby providing a less hospitable environment for 
bacterial growth. The reduction in the rate of bacterial 

3 0 growth depicted in FIGURE 1 is further attributable to the 

reduction in the presence of bacteria secreted with human 
perspiration- It will also be appreciated that 
perspiration contains various salts which can cause 
irritation to the skin. Thus, the use of an 
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antipeirspirant agent in the "Homposition of the present 
invention reduces bacterial growth and concurrently 
reduces the incidence of -skin, irritation. 

"The composition of the present invention further 
5 includes an antibacterial agent. The particular 

antibacterial agent used in conjunction with the present 
invention ^may vary dependent upon the chemical 
characteristics of the antiperspirant agent selected. 
However, it has been found that .5-chloro-2- (2,4- 

10 dichlorophenoxy) phenol 2,4,4', coiomonly known as 

Triclosan, provides the desired antibacterial 
characteristics when used in conjunction with the 
cotnposition of the present invention. Other antibacterial 
agents, including ammonium iodide, chlorhexidine, 

15 chlorhexidine diacetate, chlorhexidine digluconate, 

chlorhexidine dihydrochloride, hexamidine diisethionate, 
hexetidine, lauralkoniura bromide, lauralkonium chloride, 
lauartrimonium chloride, laurylpyridinium chloride, orange 
peel extract, quatemium 73," benzalkonium chloride, 

20 bromochlorophene , 2-bromo-2-nitropropane-l, 3-propandiol, 

captan, cet ethyl dimonium bromide, cetyl pyridinium 
chloride, chlorothymol, chloroxylenol, copper PCA, 
dichlorobenzyl alcohol, dilauryldimonium chloride, 
domiphen bromide, hexamidine diisethionate, lichen 

25 extract, myristalkonium a]^loride, phenoxyethanol , 

phenoxy e thylparaben , phenoxy i s opr opanol , phenylmer curie 
acetate, phenylmer curie benzoate, phenylmercurlc borate, 
o-phenylphenol, potassium ricinoleate, potassium sorbate, 
ricinoleamodopropyl trimethyl ammonium ethosulfate, sodium 

30 phyrithione, sodium ricinoleate, thimerosal, 

undecylenamidopropyltrimonium methosulf ate , undecylenic 
acid, zinc POl, zinc pyrithione, and zinc undecylenate can 
be used in conjunction with the composition of the present 
invention. In addition, any combination of the above- 
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enumerated antibacterial agents also may be used in 
conjimction with the composition of the present invention. 

The antibacterial agent is present in the composition 
of the present invention in an. amount sufficient to 
5 inhibit the growth of bacteria on the hand during wearing 

of a protective medical glove without causing skin 
irritation. As above -discussed with respect to the 
ant iper spirant agent, the amount and concentration of the 
antibacterial agent used in connection with the present 
10 invention will vary dependent upon the type of 

antibacterial agent used, the type of antiperspiraut agent 
used in the con^csition of the present invention, the body 
chemistry of the person utilizing the coittpound of the 
present invention, the period of time during which the 
15 protective medical glove is to be worn, as well as the 

environmental conditions in which the glove is used. 
Antibacterial agent concentrations of 1% - 20% (by volume) 
have been foxmd to provide optimal results in conjunction 
with the composition of the present invention, 
20 FIGURE 1 shows the decrease in bacteria count 

realized through the application of an antibacterial agent 
to the hand prior to donning a protective medical glove. 
FIGURE 1 also shows the decrease in bacteria count 
achieved through the use of the composition of the present 
15 invention wl^ch contains both an antiperspiraut agent and 

an antimicrobial agent. It is to be appreciated that the 
antiperspirant and antibacterial agents work 
synergistically to reduce the rate of bacterial growth on 
the hand during wearing of the glove. That is, as 
0 depicted in FIGURE 1, the. use of an antiperspirant agent 

in combination with an antibacterial agent in accordance 
with the present invention provides a greater reduction in " 
the bacteria count on the hand during wearing of a 
protective medical glove than the reductions realized by 
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skin irritations sucii as defrnatitis, eczema, itching, 
allergy, rash, or- general inf 1 airanation . Hydrocortisone 
(11, 11, 21-trihydroxypreg-4-ene-3 , 20-dione) provides the 
desired anti-irritant effect. It will be appreciated that 
5 the presence of such an agent in the composition of the 

present invention will tend to alleviate the occurrence of 
skin irritation arising from allergic reactions to the 
material of the protective medical glove. The 
concentration of the anti- irritant agent in the 
10 coir^josition of the present invention will vary dependent 

upon the circumstances under which the protective medical 
glove is used as well as the particular needs of the ^ 
person wearing the protective medical gloves. However, 
concentrations of the anti -irritant agent of 5% - 10% by 
15 volume of the composition of the present invention have 

' been foxmd to provide the desired characteristics. 

The cotr^Dosition of the present invention can be 
formulated with any known pharmaceutically acceptable 
carrier, such as lotions, creams, and powders whereby the 
20 composition can be applied either to the hands or to the 

interior surface of the protective medical glove. The 
particular formulation to be used can vary based upon the 
particular desires and needs of the individual wearing the 
protective medical gloves. For example, if the 
25 composition of the present invention is to be applied to 

■ tlae interior surface of a protective medical glove, it is 
preferable that the composition of the present invention 
be formulated in a powder form such that it can be 
combined with common talc and then applied to the interior 
30 surface of the protective medical glove. Methods for the 

application of common talc to the interior surface of a 
protective medical glove are well-known in the art. 

The composition of the present invention can also be 
formulated in a spray form so that a coating may be 
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sprayed on tiie hands or on.fhe interior of' a protective 
medical glove prior to the donning of the glove. It will 
be appreciated that a spray ■ Coating of the composition of 
the present invention on the interior surface of a 
5 protective medical glove will provide substantially the 

same results as applying the composition to the hands 
prior to donning of the glove ♦ 

In the event' that the protective medical gloves are 
to be worn over an ext^ded period of time, the 
10 antiperspirant and antibacterial agents of the composition 

of the present invention can be incorporated into 
liposomes whereby they are delivered to the skin of the 
hand on a time-released basis. These liposomes can be 
formulated for application to the interior surface of the 
15 - protective medical glove, or they can be formulated for 
application directly to the hand prior to donning of the 
glove. It is to* be appreciated that the antiviral agent 
and the moisturizing agent of the con5)osition of the 
present invention can be incorporated into the same 
20 pharmaceutically acceptable carrier, including a carrier 

containing liposomes for time- released delivery.. 

The following examples are set forth for the purposes 
of providing a better understanding of the composition of 
the present invention and the formulations into which it 
25 can be incoi^orated . ^ 

EXAMPLE 1 

Approximately 1 ml of Dow Coming "AZG-368" 
(aluminum- zirconium tetrachlorohydrex glycine) and 
approximately 1 g of Triclosan {5-chloro-2- (2 , 4- 
30 di chl or ophenoxy) phenol 2,4,4') were added to approximately 

98 ml of a non-greasy hand conditioner. The resulting 
solution was stirred until the Triclosan was dissolved. 
The non-greasy hand conditioner consisted of glyceryl 
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stearate (3.6% by volume), PEG-40 stearate (2.0% by 

volume) , cetearyl alcohol (and) ceteareth-20 (prorrailgen D) 

(1,5% by volume) , cetyl alcohol (1.0% by volume) , cetyl 

Cj^. IS pareth-9-carboxylate (Velsan P8-16) (4.1% by 

5 volume ) , propylparaben (0.2% by • volume) , 

hydroxyethyl cellulose (Natrosol HHR 250) (0.5% by volume) 

propylene .glycol (3.1% by volume), methylparaben (0.1% by 

volume), and water (83.7% by volume). The resulting 

composition can be applied to the hands prior to. the 

10 donning of a protective medical glove. 

FIGURE 1 depicts the beneficial results of the 

application of a non-greasy hand conditioner prepared in 

accordance with Exanple 1. The first bar set forth in 

FIGURE 1 reflects the mean colony forming unit (CFU) count 

15' found on a hand prior to the donning of a protective 

medical glove, the mean being determined" over five (5) . 

tests. Each count was achieved by rinsing the hand with 

50 ml of trypticase soy broth. The rinsing solution was 

collected and filtered through a 0.22 micron filter. The 

20 filter was then incubated overnight on a 5% sheep's blood 

agar. The number of colony forming units was then 

determined using standard microbiological techniques. The 

mean CFU count for a hand prior to the donning of a 

protective medical glove was thus determined to be 31.2. 

25 The second bar set forth ii^ FIGURE 1 reflects the 

mean CFU count determined after a protective medical glove 

had been worn on a hand for a period of six (6) hours, the 

mean being determined over five tests. Again, each count 

was achieved by rinsing the hand with 50 ml of trypticase 

30 soy broth. The rinsing solution was collected and 

filtered through a 0.22 micron filter. The filter was 

then incubated overnight on sheep's blood agar. The 

number of colony forming units was then determined using 

standard microbiological techniques. The mean CFU count 
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for a hand after wearing of a protective medical glove for 
a period of six {€) hours was thus determined to be 65.4. 

The third bar set forth- in FIGURE 1 reflects the mean. 
CFU count determined after a protective medical glove had 
5 been "worn on a hand for a period of six (6) hours, the 

mean being determined over five (5) tests. However, prior 
to the donning of the protective medical glove, 
approximately 5 ml of a non- greasy hand conditioner (as 
discussed above in Example 1) containing 1% by volume of 
Triclosan was applied to each hand. Here again, each 
coimt was achieved by rinsing the hand with 50 ml of 
trypticase soy broth. The rinsing solution was collected 
and filtered through a 0,22 micron filter. The filter was 
then incubated overnight on sheep's blood agar. The 
number of colony forming units was then determined using 
standard microbiological techniques. The mean CFU coimt 
for a hand after wearing of a protective medical glove for 
a period of six (6) hours following the application of an 
antibacterial agent was thus determined to be 27.8. 

The fourth bar set forth in FIGURE 1 reflects the 
mean CFU count determined after a protective medical glove 
had been worn on a hand for a period of six (6) hours, the 
mean being determined over five (5) tests. However, prior 
to the donning of the protective medical glove^ 5 ml of a 
non-greasy hand conditioner (as discussed above in Example 
1) containing 1% by weight of Dow Coming "AZG-SSS" was 
applied to each hand. Each count was achieved by orinsing 
the hand with 50 ml of trypticase soy broth. The rinsing 
solution was collected and filtered through a 0.22 micron 
filter. The filter was then incubated overnight on 
sheep's blood agar. The number of colony forming \mits 
was then determined using standard microbiological 
techniques . The mean CFU count for a hand after wearing 
of a protective medical glove for a period of six (6) 
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hours following the application of an antiperspirant agent 
was thus determined to be 25. a. 

The fifth bar set "forth in FIGURE 1 reflects the mean 
CFU count ' determined after a protective medical glove had 
5 been worn on a hand for a period of six (6) hours, the 

mean being determined over five (5) tests. However, prior 
to the donning of the protective medical glove, a non- 
greasy hand conditioner containing an antiperspirant agent 
and an antibacterial agent in accordance with Example 1 

10 was .applied to the hands. Each count was achieved by 

rinsing the hand with 50 ml of trypticase soy broth. The 
rinsing solution was collected and filtered through a 0.22 
micron filter. The filter was then incubated oveimight on 
sheep's blood agar. The number of colony forming units 

*15 was then determined using standard microbiological 

techniques. ^The mean CFU count for a hand after wearing 
of a protective medical glove for a period of six (6) 
hours following the application of a bacteriostat was thus 
determined to be 2.8. 



20 EXAMPLE 2 

Approximately l ml of Dow Corning "AZG- 3 68" 
(aluminum- zirconium tetrachlorohydrex glycine) and . 
approximately 1 g of Triclosan .(5-chloro-2- (2 , 4- 
dich^orophenoxy) phenol 2,4,4') were added to approximately 
25 98 ml of a water-in-oil skin cream. The water-in-oil skin 

cream consisted of methyl glucose isostearate (grillocose 
IS) (2.0% by volume), octyl octanoate (4.1% by volume), 
cyclomethicone (4.1% by volume), jojoba oil (0.8% by 
volume), PEG-4S/dodecyl glycol copolymer (1.0% by volume), 
30 deionised water (79.8% by volume), glycerin (3.1% by 

volume), propylene glycol (3.1% fay volume), magnesium 
sulphate (0.7% by volume), panthenol (0.5% by volume), 
tocopheryl acetate (0.2% by volume), methyldibromo 
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glutaronitrile (and) piienoxyefcliaiiol (0.2%' by voluTtie) , and 
fragrance (0,4% by volume) . The resulting formulation can 
be used by applying it to- the hands prior to donning a 
protective medical glove. The resulting composition can 
■ 5 be applied to the hands prior to the donning of a 

protective medical glove. 

EXaMPLE 3 

Approximately 1 ml of Dow Coming "AZ6-368" 
(aluminum- zirconium tetrachlorohydrex glycine) and 
10 approximately 1 g of Triclosan {5-chloro-2- (2,4-^ 

dichlorophenoxy)phenol 2,4, 4' ) were added to approximately 
98 ml of a rejuvenating cream. The rejuvenating cream 
consisted of PEG- 150 stearate (2.0% by volume), glyceryl 
stearate (2.6% by volume), glyceryl laurate (2.0% by ' 
15. volume), octyl stearate (10.2% by volume), octyl palmitate 

(10.2% by volume). r stearic acid (2.6% by volume), cetyl 
alcohol (2.0% by volume), tocopheryl nicotinate (0.1% by 
volume), 3- {4-methylbenzylidene) -camphor (2.6% by volume), 
aloe extract, oil- soluble (0.5% by volume) , propylparaben 
20 (0.03% by volume) , propylene glycol (2.0% by volume) , 

methylparaben (0.2% by volume), DMDM hydantoin (0.3% by 
volume, triethanolamine, DEA-free (0.5% by volume), 
demineralized water (54.5% fay volume), glycerine 
(pricerine 9081) (5.1% by volume) , sodixmi lactate (and) 
25 sodium PCS. (and) collagen (and)' niecinamide (and) inositol 

(and) sodium benzoate (and) lactic acid (0,5% by volume), 
polyamino sugar condensate (and) sodium PCA (and) sodium 
lactate (croderm MF) (1,0% by volume), soluble collagen, 
1,.0%. (collasol) (1,0% fay volume), and fragrance (gs) . The 
3 0 resulting formulation can be used by applying it to the 

hands prior to donning a protective, medical glove. 
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EXAMPLE 4 ' ■ 

Approximately 1 ml of Dbw CorxLing "AZG-368" 
(aluminum- zirconium tetrachlorohydrex glycine) and 
approximately 1 g of Triclosan (5-chloro-2- (2, 4-- 
dichlorophenoxy) phenol 2,4,4') were added to approximately 
98 ml of a protective hand cream. The protective hand 
cream consisted of steareth-2 (3.1% by volume) , steareth- 
21 (2.0% by volume), glyceryl stearate (3.1% by volume), 
stearic acid (2.0% by volume), caprylic/capric 
triglyceride (myritol 318) (3.1% by volume) , parabens 
(0.15% by volume), water (74,9% by volume), cyclomethicone 
(Abil K4) (4.1% by volume), glycerin (5.1% by volume), 
perfluoropolymethylisopropyl ether (Fomblin Hc/H) (2.0% by 
volume), imidazolidinyl urea (0.3% by volume), and sodium 
dehydroacetate (0.1% by volume) . The resulting 
formulation can be used by applying it to the hands prior 
to donning a protective medical glove. 

EXAMPLE 5 

Approximately 1 ml of Dow Coming "A2:g-368" 
20 (aluminum- zirconium tetrachlorohydrex glycine) and 

approximately 1 g of Triclosan. (5-chloro-2- (2, 4- 
di chl or ophenoxy) phenol 2,4,4') were added to approximately 
98 ml of a spray moistujrizer , The spray moisturizer 
consisted of deionized water {92.6% by volume), hyaluronip 
25 acid (and) echinacin (lipocare HA/EC) (2.0% by volume), 

glycereth-26 (liponic EG-1) (5.1% by volume), slippery elm 
extract , 5 : IPG (0.1% by volume) , matricaria extract , 5 : IPG 
(0.1% by volume), althea extract, 5: IPG (0.1% by volume) . 
The resulting formulation can be used by applying it to 
30 the hands prior to donning a protective medical glove, or 

the resulting formulation can be sprayed onto the interior 
surface of a protective medical glove to form a moist 



10 
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coating wliicii will facilitate "donning of the glove and 
will coat the surface of the hand and fingers. 

EXAMPLE 6 

Approximately 1 g of Dow Coming "AZG-368" ( aluminum- 
5 zirconium tetrachlorohydrex glycine) and approximately l g 

of Tri clo&an ( 5 - chloro - 2 - ( 2 , 4 - dichlorophenoxy) phenol 
2,4,4') were blended with 98 g of standard talc powder. 
Approximately 0.25 - 0.50 g of the resulting combination 
was then applied to the interior surface of the protective 
10 medical glove. The resulting fonrrulation can be used by 

applying it to the hands prior to donning a protective 
medical glove. In the alternative, the resxilting 
formulation can be used to coat the interior surface of 
the protective medical glove prior ■ to use of the glove. 

15 EXAMPLE 7 

Approximately 1 g of aluminum chlorohydrex and 
approximately 1 g of chlorhexidine can be combined with 
approximately 98 ml of a protective hand cream. The 
protective hand cream can consist of steareth-2 (3.1% by 
20 volume), steareth-21 (2.0% by ^ volume) , glyceryl stearate 

(3.1% by volume), stearic acid (2.0% by volume), 
cap3rylic/capric triglyceride (myritol 318) (3.1% by 
volume), parabens (0.15% by volume), water (74.9% by 
volume), cyclomethicone (Abil K4) (4.1% by volume), 
25 glycerin (5.1% by volume) , perfluoropolymethylisopropyl 

ether (Pomblin Hc/H) (2.0% by volume), imidazolidinyl urea 
(0.3% by volume), and sodium dehydroacetate (0.1% by 
volume) . The resulting formulation can be used by 
applying it to the hands prior to donning a protective 
30 medical glove. 
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EXAMPLE a ■ ; - \ 

Approximately 20 ml of Dow Coming "AZG-369" 
(al-aminum- zirconium tetra'ciiloroiiydrex glycine) and 
approximately 20 g of Triclosan (5-ciiloro-2- (2,4- 
5 diclilorophenoxy)plienol 2,4,4 M can be added to 

approximately 60 ml of a non-greasy hand conditioner. Tiie 
resulting ^ solution can be stirred until tlie Triclosan was 
dissolved. Tbe non-greasy hand conditioner can consist of 
glyceryl stearate (5.8% by volume), PEG-40 • stearate (3.3%. 
10 by volume) , cetearyl alcohol (and) ceteareth-20 (proraulgen 

D) (2.5% by voluxne') , cetyl alcohol (1.7% by volume) , cetyl 
Ci2, IS pareth-9-carboxylate (Velsan P8-16) (6.7% by 
volume), propylparaben (0.3% by volume), 

hydro3cyethylcellulose (Natrosol HHR 250) (0.8% by volume) 
15 propylene glycol (5.0% by volume), methylparaben (0.2% by 

volume), and water (73.7% by volume) * The resulting 
composition can be applied to the hands prior to the 
donning of protective medical gloves . 

The present invention further includes a method for 
20 reducing the rate of bacterial growth on a hand during the 

wearing of a protective medical glove. The method 
includes the application of an antiperspirant agent and an 
antibacterial agent to the skin of the hand prior to the 
donning of the glove. The particular antiperspirant agent 
25 and antibacterial agent usec[ in conjunction with the 

method of the present invention are the same as discussed 
in detail above with respect to the composition of the 
present invention. The antiperspirant agent and the 
antibacterial agent can be applied simultaneously to the 
30 skin of the hand, i.e., in a single formulation as 

discussed in detail above, or they can be applied 
separately. The antiperspirant agent and the 
antibacterial agent can be incorporated into any 
pharmaceutically acceptable carrier, as discussed above 
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with, respect to the composition of ttie present invention. 
Following tiie application of these agents to the sJcin, a 
protective medical glove is applied to the hand. 

In another aspect of the present invention depicted 
5 in FIGURE 2, a protective medical glove 12 has an interior 

surface 14 and an exterior surface 16 , Protective medical 
gloves are commonly constructed of a thin plastic film as 
depicted in FIGURE 2. Interior surface 14 is constructed 
to engage the hand of a person during wearing of 
10 protective medical glove 12. A coating 18 is applied to 

interior surface 14 of protective medical glove 12 . 
Coating 18 comprises an antiperspirant agent and an 
antibacterial agent as discussed in detail above. It will 
be appreciated that coating 18 can be applied to interior 
15 surface 14 of protective medical glove 12 through a 

variety of known methods. For exaii?3le, coating 18 can be 
applied to interior surface 14 in a powder form^ as 
discussed above in Example 6, such that the antibacterial 
agent and the antiperspirant contained in coating 18 at 
10 least partially adhere to interior surface 14. In an 

alternative exanqple, coating 18 can include a liquid 
carrier in which the antiperspirant and antibacterial 
agents are dissolved, as discussed above in Example 5. 
The liquid carrier is then sprayed onto interior surface 
.5 14 of protectiLve medical glove 12 in order to create 

coating 18 . 

Although the present invention have been described in 
detail herein with respect to certain preferred 
embodiments, one of ordinary skill in the art will 
0 appreciate that certain modifications can be made to the 

present invention without departing from its true spirit 
and scope. 
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WE&T IS CIAIMED IS: 

1, A coTr5}Ositioii~fbr inliibiting bacterial growth on 
hand during wearing of a protective medical glove on said 
hand, said composition comprising; 

an antiperspirant agent; and 
5 an antibacterial agent. 

2 . A composition for inhibiting, bacterial growth, on 
a hand during wearing of a protective medical glove on 
said hand in accordance^ with Claim 1, said composition 
further comprising an antiviral agent. 

3 . A composition for inhibiting bacterial growth on 
a hand during wearing of a protective, medical glove on 
said hand in accordance with Claim 2, wherein said 
antiviral agent is nonoxynol-9- 

4 . A composition for inhibiting bacterial growth on 
a hand during wearing of a protective medical glove on 
said hand in accordance with Claim 1, wherein said 
antibacterial agent is selected from a group consisting of 

5 5 " chloro-2 - ( 2 , 4-dichlorophenoxy) phenol 2,4,4', ammonium 

iodide, chlorhexidine, chlorhexidine diacetate, 
^ chlorhexidine digluconate, chlorhexidine dihydrochloride, 
hexamidine diisethionate, hexetidine, lauralJconium 
bromide, lauralkonium chloride, laurtrimonium chloride; 

10 laurylpyridinium chloride, orange peel extract, quatemiuni 

73, benzalkonium chloride, bromochlorophene, 2-broino-2- 
nitropropane- 1 , 3 -propandiol , captan, cetethyldiraoniura 
bromide, cetyl pyriddLnium chloride, chlorothymol, 
chloroxylenol, copper PCA, dichlorobenzyl alcohol, 

15 dilauryldimonium chloride, domiphen bromide, hexamidine 

diisethionate, lichen extract, riQ^ristalkonium chloride, 
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phenoxyethaxLol , piienoxyetfiylparafaen , piieiioxyisopropanol , 
phenylmercuric. acetate, phenylmer curie benzoate, 
phrenylmercur'ic borate, -o-phenylpixenol, potassium 
riciixoleate, potassium sorbate, ricinoleamodopropyl 
trimethyl ammonium ethosulfate, sodium phyrithione, sodium 
ricinoleate , tliimerosal , undecylenamidopropyltrimonium' 
methosulfate, undecylenic acid, zinc PCA, zinc pyritiiione, 
and zinc undecylenate . 



5. A composition for inhibiting bacterial gxowth on 
a hand during wearing of a protective medical glove on 
said hand in accordance with Claim 1, wherein said 
antibacterial agent is 5-chloro-2- (2,4-dichloro- 

5 phenoxy) phenol 2,4,4'. 

6. A composition for inhibiting bacterial growth on 
a hand during wearing of a protective medical glove on 
said hand in accordance with Claim 1, wherein said 
antiperspirant agent is selected from a group consisting 

5 of aluminum glycinate, aluminum chlorohydrate glycinate, 

aluminum- zirconium tetrachlorohydrex glycine, alcloxa, 
aluminum chloride, aluminum chlorohydrex, aluminum PCA, 
zirconium chlorohydrates, aluminum zirconium 
tetrachlorohydrates and aluminum chlorohydrates . 

7. A composition for inhibiting bacterial growth on 
a hand during wearing of a protective medical glove on 
said hand in accordance with Claim 1, wherein said 
antiperspirant agent is aluminum glycinate. 
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8. A coinposition f or "iiiiiibiting bacterial growth on 
a hand during wearing of a protective medical glove on 
said hand in accordance with Claim 1, wherein said 

ant ijper spirant agent is aluminum chlorohydrate glycinate . 

9. A composition for inhibiting bacterial growth on 
a hand during wearing of a protective medical glove on 
said hand in accordance with Claim 1, said coraposition 
further comprising a moisturizing agent. 

10 • A coraposition for inhibiting bacterial growth on 
a hand during wearing of a protective medical g;love on 
said hand in accordance with Claim 1, wherein said 
antiperspirant agent and said antibacterial agent are 
5 encapsulated in liposomes, whereby said antiperspirant 

agent and said antibacterial agent are delivered to said' 
hand on a time-release basis . 

11. A composition for inhibiting bacterial growth on 
a hand during wearing of a protective medical glove on 
said hand in accordance with Claim 1, wherein said 
composition comprises 1% - 20% of said antiperspirant 

5 agent by volume. 

12 . A composition for inhibiting bacterial^ growth on 
a hand during wearing of a protective medical glove on 
said hand in accordance with Claim 1, wherein said 
composition comprises about 1% by volume of said 

5 antiperspirant agent. 
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13 . A composition for iiiliibiting bacterial gxowth on 
a hand during wearing of a protective medical glove on 
said hand in "accordance -with- Claim 1, wherein said 
composition comprises 1% - 20% of said antibacterial agent 
5 by volume . 

14-. A composition for inhibiting bacterial growth on 
a hand during wearing of a protective medical glove on 
' said hand in accordance with Claim 1, wherein said 
composition comprises about 1% by volume of said 
antibacterial agent. 

15. A composition for inhibiting bacterial growth on 
a hand during wearing of a protective medical glove on 
said hand in accordance with Claim 1, said composition 
further comprising talc, whereby said talc, said 
antiperspirant agent, and said antibacterial agent can be 
applied to an interior surface of said protective medical 
glove . 



16. A composition for inhibiting bacterial growth on 
a hand during wearing of a protective medical glove on 
said hand in accordance with Claim 1, said composition 
further comprising an irritation- relieving agent effective 

5 for relieving skin irritation, wherpby said irritation- ^ 

relieving agent relieves skin irritation of said hand 
caused by said protective medical glove. 

17 . A composition for inhibiting bacterial growth on 
a hand during wearing of a protective medical glove on 
said hand in accordance with Claim 16, wherein said 
composition comprises about 5% - 10% by volume 
hydrocortisone . 



wo 94/12*25 



PCT/US93/1I317 



18 . A method for iniiifi'iting bacterial growtli on a 
hand during wearing of a protective medical glove on said 
hand, said method coinprising: 

applying an antiperspirant agent to said hand; and 
5 applying an antibacterial agent to said hand; whereby 

said antiperspirant agent inhibits perspiring of said hand 
and whereby said antibacterial agent inhibits growth of 
bacteria on said hand during wearing of said 
protective medical glove. 

19. A method for inhibiting bacterial growth on a 
hand during wearing of a protective medical glove on said 
hand in accordance with Claim 18, said method further 
comprising applying an antiviral agent to said hand. 

20. A method for inhibiting bacterial growth on a 
hand during wearing of a protective medical glove on said 
hand in accordance with Claim 19, wherein said antiviral 
agent is nonoxynol-9- 

21. A method for inhibiting bacterial growth on a 
hand during wearing of a protective medical glove on said 
hand in accordance with Claim 18, wherein said 
antibacterial agent is selected from a group consisting of 

5 5-chloro-2- (2, 4-dic]^orophenoxy) phenol 2,4,4', ammonium 

iodide, chlorhexidine, chlorhexidine diacetate, 
chlorhexidine di gluconate, chlorhexidine dihydrochloride, 
hexamidine diisethionate, hexetidine, lauralkonium 
bromide, lauralkonium chloride, laurtrimonium cHLoride, 
10 lauryipyridinium chloride, orange peel extract, guatemium 

73, benzalkonium chloride, bromochlorophene, 2-bronio-2- 
ni tropropane- 1 , 3 -propandiol , captan , cete thyldimonium ■ 
bromide, cetyl pyridinium chloride, chlorothymol, 
chloroxylenol , copper PGA, dichlorobenzyl alcohol, 
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15 dila-aryldimonium cliloride, SBthiphen broniide, hexamidine 

diisetiiionate, lichen extract myristalkonium cliloride, 
phenoayethanol , phenoxyethylparaben , phenoxyi sopropanol , 
piienylmercxiric acetate, phenylmer curie benzoate, 
phenylmer curie borate, o-phenylpiaenol , potassium 

20 ricinoleate, potassium sorbate, ricirLoleamodopropyl 

trimetiiyl' ammonium ethosulfate, sodium phyrithione, sodium 
ricinoleate , tiiimerosal , undecylenamidopropyltrimoniura 
metliosulfate, undecylenic acid, zinc PCA., zinc pyritliione, 
and zinc iindecylenate, 

22. A method for inhibiting bacterial growth on a 
hand during wearing of a protective medical glove on said 
hand in accordance with Claim 18, wherein said 
antibacterial agent is 5-chloro-2- (2,4-dichloro- 
5 phenoxy) phenol 2,4,4', 

23 . A method for inhibiting bacterial growth on a 
hand during wearing , of a protective medical glove on said 
hand in accordance with Claim 18, wherein, said 
antiperspirant agent is selected from a group consisting 
5 of aluminum glycinate, aluminum chlorohydrate glycinate, 

■ aluminum- zirconium tetrachlorohydrex glycine, alcloxa, 
aluminum chloride, aluminum chlorohydrex, aluminum PCA, 
zircoiiium chlorohydrates , aluminum zirconium 
tetrachlorohydrates and aluminum chlorohydrates. 

24. A method for inhibiting bacterial growth on a 
hand during wearing of a protective medical glove on said 
hand in accordance with Claim 18, wherein said 
antiperspirant agent is aluminum glycinate. 
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25 . A method for inliiBiting bacterial growtii on a 
hand during wearing of a protective medical glove on said 
hand in accordance with eiaim 18, wherein said 
antiperspirant agent is alundnum chlorohydrate glycinate. 

26. A method for inhibiting bacterial growth on a 
hand during wearing of a protective medical glove on said 
hand in accordance with Claim 18, said method fiirther 
comprising applying a moisturizing agent to said hand, 

5 whereby said moisturizing agent reduces, irritation of said 

hand during wearing of said protective medical glove. 

27. A method for inhibiting bacterial growth on a 
hand during weairing of a protective medical glove on said 
hand in accordance, with Claim 18, wherein said 
antiperspirant agent and said antibacterial agent are 

5 encapsulated in liposomes, whereby said antiperspirant 

agent and said antibacterial agent are delivered to said 
hand on a time- release basis. 

28. A method for inhibiting bacterial growth on a 
hand during wearing of a protective medical glove on said 
hand in accordance with Claim 18, said method furth.er 
comprising applying an agent effective for relieving skin 

5 irritation to said hand, whereby said agent reduces the 

incidence of allergic reaction of said hand to said 
protective medical glove, 

29. A method for inhibitdLng bacterial growth on a 
hand during wearing of a protective medical glove on said 
hand in accordance with Claim 28, wherein said agent for 
relieving skin irritation is hydrocortisone. 
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'30, A protective medical- glove comparising a body 
constructed of a liquid- impermeable material designed to ■ 
acconraiodate a human hand^ said body, having an interior 
surface constructed to engage said human hand, said body 
further comprising a formulation disposed on said interior 
5 surface of said body^ said formulation comprising an 

antiperspirant agent and an antibacterial agent. 

31- A protective medical glove comprising a body 
constructed of a liquid-iitipermeable material in accordance 
with Claim 30, wherein said antiperspirant agent and said 
antibacterial agent* are in a powder form, whereby said 
5 antiperspirant agent and said antibacterial agent at least 

partially adhere to said interior surface of said body of 
said protective medical glove,. 

32. A protective medical glove comprising a body • 
constiTLcted of a liquid- impermeable material in accordance 
with Claim 30, wherein said' formulation further comprises 
a carrier cotrposition in which said antiperspirant agent 
and said antibacterial agent are dissolved, and wherein 
5 said formulation is capable of coating said inner surface 

of said glove. 

33 . A protective medical glove comprising a body j 
constructed of - a liquid- impermeable material in accordance 
with Claim 30, wherein said antiperspirant agent is 
aluminum glycinate. 

34. A protective medical glove comprising a body 
constructed of a liquid- impermeable material in accordance 
with Claim 30, wherein said antibacterial agent is 5- 
chlro- 2- (2,3- dichlorophenoxy) phenol 2,4,4' . 
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35. A protective -medieal. glove comprising a body 
constructed of a liquid -impernieable material in accordance 
with Claim 3-0, . wherein ^said.antiperspirant agent is 
aluminum glycinate and wherein said antibacterial agent is 
5 . 5 - chlro- 2 -{2,3 -dichlorophenoxy ) phenol 2,4,4' . 



wo 54/12115 



PCT/US93/11317 



r~l HANDS BEFORE GLOVES 

HANDS AFTER GLOVES 

{3IS BACTERI05TAT ALONE 

E3 ANTIPER5PIRANT ALONE 

[Z2ANTIPERSPIRANT AND 
BACTERIOSTAT 



TREATMENT GROUPS 

FIG, 1 




16 

SUBSTiTUTE SHEET (RULE 26) 



IOOt 



1/1 



80- 



60-- 



CPU PER 
50 ML 



40-- 



20- 



i 



K 



< 



n 



intermatioi!»ial search report 



Im. jidonftl application No. 
PCTAJS93/11317 



A- classiftcahon of subject matter 

IPC(5) :A61B 19/00; A61K 7/32; A6iM 35/00 
USCL :128/9n,9ia; 424/065; 604/292 
Acconling to Intcnifliionai Paceat Ctoification (IPC) or to both national <dfls«ficafaon and gC 



B. FIELDS SEARCHEB 



Minimam docum«aata£ioa acatched (claaaification system foHoweai by classification symbols) 
- U.S. : 128/917,918; 424/065; 604/292 . . . ' 



DocumotfHtionseaiclicdotlKa'than minimum documentation to the eaeat that such documents are included in the fields searched 



EJcctronio data base consulted during the intemationai search (name of data base and, where practicable, search lenns used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with in<fication, M*crc appropriate, of the relevant passages 



Relevant to claim No. 



US, A, 1,984,699 (Taubl 18 December 1934, see entire 
document. 

US, A, 2,144,632 (Melton) 24 January 1939. see entire 
document. 

US, A, 3,347,233 (Migiiarese) 17 October 1967, see Table 
H. 

US, A, 3,896,807 (Buchalter) 29 July 1975, see column 5, 
lines 17 to 66. 



1-17 



1-17 



1-17 



18-35 



"xj Further do«!um«te aw listed in the continuation of B^^ Q See patent family annex. 



•O" 



«<^»»i*^ AifiMi y rfM> jwMMmi^aift of theatt wfaicfa i> not cooidewd 
to be put of pBticaiH-ieiByMjce 

eariwr dixioentpiiUWied oa or after Ue ioft^^ 

doGiBBotf vhiciL ivy dmw doobiM on ptiofi^ cjauBi(s) or iwfaiA » 
cited to c9^>UiL ibe fMntkm date of Mother dtedaa or other 
B («f ipecified} 

I t^enkis to «i chbI rtkrlnwire, we. ezhtbhioB or other 



kter docwxKiiKp«»bItfiK^afler die jDtcniiUm 

date ^ BotM conflict <tfilh the^ikationfeutcrted to t Bricufwid the 

pttocipk or theoiy laderiykxf invexukm 

^.^/■^.^.^wft of pitiflTihr leicvaoce; dac dunod mvctttiaa caiuac be 
oomidorriiioveiorcMK^becomkiewdilomvoivom 



•Y- 



^y^w^ piMkhtri prior ta the amgniiootlfaiag ditehut hter ifaan 
the priori^ date (;it2xaed 



docwzKxtf of paiticalM' lekvaDcc; ifac diimod nxvcatioii amiot be 
oaoftidetad W> involve u invtaotivc «tc^ wfaca tfao docinnent « 
coobned with ooft or aore other wck docunKStt^ such 
bcMf otavkMM to a penon aldUBd in the ait 

doctaxtt moiihcr of the same patent telily 



Date of the actual compledon of the isitcnatkmal search 
07 MARCH 1994 



Date of mailing of the international search icport 

14 MAR 1994 ^ 



Name and ntaiiing address of the ISA/US 
Cammisiiaoer of Ptoos add Tzademaria 
BoxPCT 

Waihington, D.C. 20231 
Facsimile No. -2831 




Authorized oiTh 

DALER. 
Telephone No. r703) 308-1255 



Fonn PCT/ISA/210 (accond shcet)(Juiy 1992)*- 



INTERNATIONAL SEARCH REPORT 



inu ^onai application No. 
PCT/US93/11317 



C (Continuatian). E>OCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Ckstion of documcanC, with indication, wixeie appropriate, pf the relevant passages 



Relevant to claim No. 



X 
IX 
X,P 



us. A, 4,853,978 (Stockum) 08 August 1989,'see column 3, 
lines 1-501. . 

US, A, 5,024,852 (Busnei et al) 18 June 1991, see. column 3, 
lines 46 to 68. 

US, A, 5,078,706 (Miyamoto) 07 January 1992, see ^stiacL 

US, A, 5,133,090 (Mbdak) 28 July 1992, see claim 1. 

I US, A, 5,180,605 (Milner) 19 January 1993. see column 1, lines 
44 to 65. 



18-35 

1-35 

1-17 

18-35 

18-35 



Foot PCT/ISA/210 (contiauation of second shcet)(July 1992)* 



